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Abstract

BACKGROUND

Huanglian-Muxiang-Roudoukou (HMR) formula was
recorded in the book of “Pediatric Medicine Prescription”.
It can improve the clinical symptoms of ulcerative colitis
(UQ). Using network pharmacology and other methods to
study its biological mechanism is helpful to better explore the
resources of traditional Chinese medicine and promote the
modern development and application of traditional Chinese
medicine in the prevention and treatment of UC.

Alm

To explore the potential molecular mechanism of HMR in
the treatment of UC based on gene expression omnibus
(GEO) chip data mining, network pharmacology, and
molecular docking technology.

METHODS

The GEO database was used to obtain UC gene expression
data. Then, differentially expressed genes were identified
using R software. The active components of Myristicae
Semen (Roudoukou), Aucklandiae Radix (Muxiang), and
Coptidis Rhizoma (Huanglian) were searched by using
the traditional Chinese medicine systems pharmacology
database and analysis platform (TCMSP) database, and the
corresponding targets were identified. The intersections of
HMR and ulcerative colitis disease targets were obtained.
The “drug-active ingredients-disease-target” network and

2023-10-28 | Volume 31 | Issue 20 |
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protein-protein interaction (PPI) network were constructed
to screen out the core components and targets using
Cytoscape 3.9.1 software. Gene ontology (GO) and Kyoto
encyclopedia of genes and genomes (KEGG) enrichment
analyses were performed for the intersection targets by
Metascapes database. Molecular docking between main
active components and core targets was performed using
AutoDock vina software.

RESULTS

A total of 967 differential genes were identified, and there
were 29 active components and 163 active targets in UC. There
were 24 active components in the “drug-active ingredients-
disease-target” network, including quercetin, stigmasterol,
berberine, beta-sitosterol, palmatine, and so on. There were 26
proteins in the PPI network, including interleukin-1p (IL-1p),
interleukin-6 (IL-6), C-C motif chemokine 2 (CCL2), tumor
necrosis factor (TNF), matrix metallopeptidase 9 (MMP9),
and so on. GO enrichment analysis demonstrated that the
intersection targets were mainly concentrated in biological
processes such as lipopolysaccharide response, in cellular
components such as external side of plasma membrane,
and in molecular functions such as cytokine activity. KEGG
analysis demonstrated that the intersection targets mainly
involved the TNF signal pathway, nuclear factor kappa-B
(NF-xB) pathway, Toll-like receptor (TLR) signal pathway,
and so on. The results of molecular docking showed that the
top five main active components had strong binding ability
with the core targets IL-1(3, IL-6, CCL2, TNF, and MMIP9.

CONCLUSION

HMR may act on the expression of IL-1f, IL-6, CCL2, and
other proteins through quercetin, stigmasterol, berberine,
and other active components, regulate the TNF signaling
pathway, and play a role in the treatment of UC vig many
mechanisms such as anti-inflammatory and intestinal
immunity regulation.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Network pharmacology; Huanglian-Muxiang-
Roudoukou; Molecular docking; Ulcerative colitis; Mechanism
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U133+PM Array Plate, 075 1 21l 5210 A8 7451 1
NUCHEFH N MFNEHLFEAR, LAIgFC>1. P<0.05H4
AT IR 72 R IR BRI 96 74N, Horh i EEFI6194
N UR LR34, i AT 22 S A DA B YU CAH G R B [
7 R, UCZE S 22 DRI 1) K L ] Ak ] DL P 1.

2.2 RS T ik A AR Fe B TR AR R T AR AR, A
TCMSPEHE WA 2 55 F BEPER MO REE
ORI 6 HEIEFETEER140, LS EHMR
) 2 BLE R 291, AR 1. AR I7 s B A 0 MR Rk 4,
FRAFFLFH L R A 5 AN UniProtCHE 2, Mo 25 42 1 55
JEHAR B 163 M 8O FUHE A

23 “H-FHR-RA-RE” Myt KY)
A p R DR 5 0 22 S SR DR AE L, SRS 328N Ae Ak
B, FEEHS 0 B RSy, 364530246 ROy,
HHPIEL0N . A6l WEESS. i HCytoscape
AR R 205 I R -0 - B T P2, WLIA2.
B I 54T A1 5% 4k, 18 F M 28 P Fh 45 1)
TR R & S Degreefd, HAEMOK ERE 1Z5 SAE
DR 2% R PR L IR . Il TS R AT Degree
{EHEA BTSSR M 2 (quercetin) & (S %
(stigmasterol). berberine(/NEEK) . beta-sitosterol(B-7 i
f). palmatine(E2 55 77T).

2.4 PPIM 4 ¢4 # 5 F: T STRINGEHHE JE (https:/www.
string-db.org/) 7 FTHMRIGYT U CHIHE s 25 1 18] () AH
HAEH, 1HEIMPPIMZE, W3, @it Cytoscapefi i
W E M Cyto NCABILHEAT FILAL SIS I 45 40 4173
M. B R R R, RN B R SRR,
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Ha v SN Sl

Degree i, TR 1)1 s8R R (K. 1% PPIM
SRR IR S 26T M 2245600, SN E M AE R
J&, PADegree. BCHICCHIIA AT HAH N AL B
Z A IR B Degreefd H K B/NHERE, ik H A4
#1B(interleukin-1p, IL-1B). H/r#6(interleukin-6, IL-
6). CCatkA TR 42[chemokine (C-C motif) ligand 2,
CCL2]+ M-8R HE R F(tumor necrosis factor, TNF) & 35
%)@ 55 [ F¥9(matrix metallopeptidase 9, MMP9)JE11/7M%

2.5 EHF ARG EoH iEHMetascape$idhi 1428
ALYNEE SR K 5 U CHR i 22 7 2 DR 1) 28 AR ik R 3R AT
GOYIfe & &5, EEAFEEY) IS FE (biological process,
BP). - FIjfe(molecular function, MF). 4iffiZH %
(cellular component, CC), ik % THEFFT SIS B FTXt
N R D RS S, bl e, W4, B E4n] A,
HMRIGJTUCHIBPE W K JlG 2 W RIS L I . X
PREE JEIE S SR T X AR S B RS X BRI S R %
AR AN R SRS, MF 22598 S A R g e,
GEREE. 2ARYNNIKBRETE. DNAG G HRH T
gty MRS EE, CCREPS K TURAMITH . FEAE.
AMPAET . RNAR SR XA E &Y. WM
4. 12 FMetascape it i 1 TKEGG LI BE & £ /04T,
e HE T 10/ 2% H Bt MBE SR A DI Re (S 2, 2
R, WS, B EISTTEL, HMRYAYTUCHE SOREL K8
B FEEATNFE 518K, 3K FkBnuclear factor
kappa-B, NF-xB)i# % TollFf 524 (toll-like receptor, TLR)
(ERspiit-= S
2.6 - FAFBIGE K “2.47 TR A 2GR -
PRIR-H 7 M DegreefEHEA HISHIE RS, 5
“2.5” T FPPIMZ i Degreeft HE4 Al S HIRZ 0o 5
AT o3 R, TR I A S A% OB AL ) 4 RE,
GERWAR2. 245G R H/ N RIS G ReR S, TE TS
AT 5EA%S, 46 68-5.0 kcal/molZFR B & 2 [H]
SEETEVERT; /N T-7.0 keal/mol AW # 2 ] A 1R 5%
SEATRTE. SRS I EU A & RE BRI Ay, IR
PyMol B Axe Hoxf 4t SR AT PTG 7, L IE6.
MG REIR, W R, TEE. DNERL B-&
M YT OGHER AIL6. CCL2. TNF. IL-1B.
MMPO) 45 & fEd4/NT-5.0 keal-mol”, PTG K 5
B S 2 A B B S GiE T, i R 5 MMPY, B-4 S
STNFI45 468/ 19.0 keal-mol™, 15t B I 2 2 1] L A5 %
FUNEEGIETE. 0 TR n TR A AT i e R B, M 3%
W LR R FEQ227. A242. R2495MMPIJE 3%
2k, - W Rl R R B TYR-119 5 TNFIE 1 4%
AU, B S I R PR FEGLY-44, PHE-96. PHE-
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&R 1 HMREERFHRDER

w"S TCMSPRS (0% OB/% DL/% SR
1 MOL009264 Tetrahydrofuroguaiacin B 62.86 0.32 RNEZE
2 MOL009254 Galbacin 61.00 0.53 NI=E
3 MOL009255 (=)=licarin B 53.11 0.40 A&
4 MOL009265 Threo—austrobailignan—5 49.49 0.32 ANEZE
5 MOL009243 Isoguaiacin 48.78 0.31 RATZE
6 MOL009259 Kudos 45.06 0.38 NIE
7 MOL009263 Saucernetindiol 41.85 0.32 REE
8 MOL000358 Beta—sitosterol 36.91 0.75 R
9 MOL007920 Meso-dihydroguaiaretic acid 31.32 0.26 RNEZE
10 MOL010828 Cynaropicrin 67.50 0.38 NS
11 MOL000211 Mairin 55.38 0.78 &S
12 MOL000449 Stigmasterol 43.83 0.76 NS
13 MOL010839 Lappadilactone 38.56 0.73 AE
14 MOL000359 Sitosterol 36.91 0.75 E
15 MOL010813 Benzolalcarbazole 35.22 0.22 &
16 MOL002907 Corchoroside A_qt 104.95 0.78 e
17 MOL008647 Moupinamide 86.71 0.26 =E
18 MOL000785 Palmatine 64.60 0.65 ==pes
19 MOL000622 Magnograndiolide 63.71 0.19 o
20 MOL002903 (R)-Canadine 55.37 0.77 miE
21 MOLO000098 Quercetin 46.43 0.28 Eopen
22 MOL002668 Worenine 45.83 0.87 ==pes
23 MOL013352 Obacunone 43.29 0.77 Eopen
24 MOL002897 Epiberberine 43.09 0.78 e
25 MOL001454 Berberine 36.86 0.78 Eopes
26 MOL002904 Berlambine 36.68 0.82 ==pes
27 MOL002894 Berberrubine 35.74 0.73 Eopes
28 MOL000762 Palmidin A 35.36 0.65 ==pes
29 MOL001458 Coptisine 30.67 0.86 o

HMR: B4 -AS-T5; OB: £YIFIBE,; DL: B

®R 2 DINELER

BARLESARE/ (kalsmol™)

=S PDB ID — === o \

WERR Sz JNEERR B-BEES B57
IL6 1ALU 6.3 74 6.8 6.7 6.3
cCL2 4DN4 -6.9 -7 —7.7 -7.0 -6.8
TNF 60P0 -82 -6.9 -84 -99 -81
IL-1p 5R8E 74 -6.1 -6.6 -73 ~7.0
MMP9 6ESM -98 74 -78 -83 -76

PDB: EEFUEE; IL-18: BTXK1p; IL-6: B3/1EK6; CCL2: iB{LRS/IA2; TNF: fPBIAEER S, MMP9: ERTEEOES0.

98. TRP-475MMPIJE R4k AME, I H LR IR EY)  GRIZG BT EA BE R Gl iR HR Y7 U CHIE HILAY.

YRE Rt G A 52 AR B AR 1 AT 1 1 AR, B LR B I A R, A 25 P12 R BE 2 R 4L
ARZTEAE RN, 5 R R ST iz M T
3 IiE R 2R T B P FIRLEIR FE0 7. O T S A A 4 A

HHRTTARZ MY A ZIEIERRER, fF FIHIIRE RS P B2 B, AL T M 227
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>

Group Group
GBA3 12 [ Control
uc

NPY1R 10
SLC30A10
FLJ32063
UGT2A3
LOC389023
CLDN8
GPR109B
AQP9

PROK2

w
o
L

N
<)
\

A O

w
o
L

;

N
o
L

-log10(P value)

10

| [T

CYP287P1
HSD3B2
PITX2

DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

e ([ S ==

1 UCERERD. A: KL, B: I 206 HIRAEK, fxth: TIRERR; Bath: T RAMK; UC: Bz En % FC: Z2ERFEL

Corchoroside
_—
__epiberberine ) _qt ___coptisine

NEKBIAMMPOWiPS — paimatine ./ Besambine
NO M = — - N\l
NR3CZ ATED
PCOLCE " berbeftubine
PLAU e
X Worenine | herberine
PPARG ~__(R)-Canadine
PTGS : ’ L N
\\ - . - 7““‘_\ s e ~Kudos
SELE ., 4N
> . : saucernetindiol ——— Isoglaiacin
SPP1 DUOX2 NTT— N
A/~ ‘tetrahydrofuroguaiacin=s
DA e B A=# galbacin
L CXELI0 . threo-austiobailignan-5 e
L2 _sitesterol ————— |
NN = (-)-licarin B

A\ -
Stigmasterol A#E —cynaropicrin

Benzo[é]carbazo\e

DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

2 HMRETSUCHEY “PA-THER D -Fm-I0mR" MEE. HMR: #iE - K E-NTRE UC: IEMELE778 MMPY: L5485 Ao,
MMP3: £ R4 EE AR, MMPL: 2R R4 EER; GAL 4MEEEHo IL-6: A1ER6; IL-1B: F/ME18; ICAM—1: ZItHRIAS ) T—1;
Fos: JEUFERE [, EGE: £ AKEA; DUOX2: WA CXCL2: CXCELRFRIA2; CXCL11: CXCHEEEFAlA11; CXCL10: CXC
LA FBil fA10; CCL2: CCRAMEIA TR R, BCL2: 454 & B E R/ IR —2; VCAMI: [ME AN 1-1; TNE: EASER 1
THBD: [fIFIF72; STAT1: 5 5% FHFIIEEF1; SPP1: 73JAE 1 1; SELE: EXEREZS; PTGS2: IINEN2; PPAR g 1 SRR IAIEIELY)
G2 fhy; PLAU: JRITIZT 4 (AN RIS T PCOLCE: IR C—E AFHERER; NR3C2: 2 ARIVEECAR F12; NOS2: 155
S b5 A, NFRBIA: # AT« B o

N T RHEROR R GHRTHMRIG ST UCHIY) i S itk AW FERIHMRA S I 2R SR NEE
A FAALA. Bl - HS W AN 2 S5 T 45 99697 U CHY 3 BV 7).

Roishidenge  WCJD | https:/ /www.wjgnet.com 857 2023-10-28 | Volume 31 | Issue 20 |



K3, 5. GEORRUA IS EMESAIEZ N D SIWEEARIT “BE-AS-RI® Hoa vl Smkayn bl

CXCL11

Degree

NOSZ— -
PPARG . ]
NRSC2 | \Ne77g SPPT
THBD — PLAU

DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

3 HMR;BFSUCHIPPIRNLE. HMR: #EiE— K& -N T RE; UC: g4, PPl E R HAE; Degree: EEH; MMPY: 2548 5E HiH9;
MMP3: FFaE S HE3; MMP1L: FEFTEEEERE; GJAL HMUERE R Hos IL-6: H/1MEE6; IL-1B: HANZ1P; ICAM—1: 4HiEHIAN >~ 1;
Fos: JEUEALRE H; EGF: REZARA T DUOX2: WEE/VHE; CXCL2: CXCHAYIRFHA2; CXCL11: CXCHEVIAF-EA11; CXCL10: CXC
BALHEFRRR10; CCL2: CCEaMLAFRLA2; VCAMI: AR F1; TNF: JEISEREF- THBD: [IFIET25; STAT: (555 S50
WOETRT-1; SPP1: 73 JIAAEE (115 SELE: S35, PTGS2: INIIERES2; PPARg: i S (VBB AR e NG 2 Ry, PLAU: JRISESRIZ T4 & 75 Es
JFEEOER T NR3C2: B2 AT B CLARR 512; NOS2: 155 —S b 7 &l NFKBIA: A T-«BHIH o

o

Response to lipopolysaccharide
Response to radiation

Response to peptide

Response to extracellular stimulus

dg

Regulation of neuroinflammatory response

External side of plasma membrane
Membrane raft

o)

Extracellular matrix
RNA polymerase 1II transcription regulator complex 1«
Endoplasmic reticulum lumen {+

Cytokine activity
DNA- binding transcription factor binding
Serine- type endopeptidase activity

dW

Integrin binding
Heme binding {.

0.1 0203 04 05
Gene ratio
DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

4 HMRBTSUCHIGODHT. HMR: #iE— K AE— N UC: i tESEI77; GO: SeRAK; BP: AEMctAE; MFE: 4> T-IhRE; CC: AHlifua sy

WEFE RN, M IR S R R E S UCH
RU/INERU IR IR o b B A, 5 S 3 PRI i RE B s &
S BEAE 25 fig 98 ol el o T R S Y Bl A G T )
TG S A A S R VT2 M 5 4 B M T4 i 1 71, ]
TR AL /N BRI H AR REARIG T, A R il S i 2 21
T - S5 I LA P A ) 77 2P AIRU RSB /N B2
U TNF-0, IL-6F1IL-1B7K°F, - H.p-4 i nl
E I IN N IE b B A Bt P IR ) 2k, BRSO 1 (50
T I B 55 A5 R0 /INBER DA A= A g 7 =tk

A
=arg
7
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S RHERRNS FHIUC/NRARIE, I H/NBEfGE T
YeFF AR IR B S5 RN ThBE . AT I B I S Ae s
SRR S S it AR 18 FH Y B By @ i 4% T R
SEE FE RN W 2 B B3 R /AMA TG AL, BRI
UC/NREE P BEL S TL-1B. TNF-affI7KF,
PA_F 25 SR ) NH MR 1) 5 126 45 1 1) 22 B PR s 7 1
TRITUCTT TH K76 AR
JEIEPPIM S H #h AT &P, HMRIGITUCH L1
AAIL-1B. IL-6. CCL2. TNF. MMPO%:. JhE [ v
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TNF signaling pathway [
Pathways in cancer [
AGE- RAGE signaling pathway in diabetic complications )
Count
Toll- like receptor signaling pathway ° © 4
6
®3
NF- kappa B signaling pathway ) ® 10
o1
i - X . . . @14
Viral protein interaction with cytokine and cytokine receptor °
-log10(P value)
Tuberculosis ° i(s,
15
Prostate cancer ° ;0
Human papillomavirus infection 1 e
HIF-1 signaling pathway {-
0.1 02 03 04 0.5

Gene ratio
DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

5 HMREISUCHIKEGGOHT. HMR: EiE-RE-NTRE UC: [N %8; KEGG: Hf AN SIERM E R 415, TNF: PREATER £

HIF-1: BEiE SR F1.

Hilf 2 5MMP9

BB SMMPY

HitRe % SILp

DOI: 10.11569/wcjd.v31.i20.852 Copyright ©The Author(s) 2023.

6 JEMERD SRBILREVD TR, Lk IOk it SICAOTHE AR 20 AIEA: S8 TL-1B: B/381B; TL—6: /1 356;
CCL2: B[ F-ALIR2; TNF: FIRgEIR T~ MMPY: BL5i4: /8 & o

FEUCH B AE BLEERE, JRE R FTEUCHIE 2 Fraid 2
v IS AR TR B, UCK IR IIAITIL-1p 4k
WINEHEANS T UCYIRAE R R A, HIL-1B5rilbid 2
FIVTE S A A R AN 22 R R,
25 i 0 IS 30 1) S SBE; TL-63 Wl 38 I s i gy
S PR PR O A 3R L, A5 A 4 A L A 6
RPN TNF-0% 54050 S IR VL, EUCHRE %
B gish 2RIk, ¥ 45 R gk BT,
T I b A Y, CCL2 @& — Rl L)
Rt R TP, il ST, R I S A% AT i S5 4 A

JBaishideng®

WCJD | https://www.wjgnet.com
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FETNF-on IL-185 2 PR I 2 KERICCL2, 1
A DR AT PR S e R L v 4 B A
K% - e 200 55 92 40 L ) 15 T B P ZH 2R SR B, AR
BEIX L AR TE N R R IR B2, 3T i i
AR T A ) a2 MR R DL AN, — TR R R I
MMPITEIESMEUCHE & &5 R Rk m 205, s
IMMPY ] 73 fif 22 Fh 2 A, L2 FEBUTNFA L
B AERA R, S E R MM PHI 5
(TR BOK BCATUC A ik 7RI R A 7 P, ikt IR
FEIRPPIM 48 J7iE H (1A% Co 0 AT PEUCI I 1 20 e AN
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SRR PR EEAEA, RHHMRIGTUCE Zdid
R TRAEER.

KEGGE #E0Hriir, HMRIGTTUC T B4 K ()38
P8R JERE SN W R IS e 5 A G %, N TNFAE 538
H. NF-«Bf5 518 TollFf 245 S 1EKSE. A 7K
I, TEHMRIGITUCHTNF(E i@ s R R 5 S i %
HFRE R, TNF(S 58 5 nl i 52 m [l 25 T2 i i
WAL 8B, (R Th Z0HE R AG S BN T Re, iy T
ML, NIRRT J0E S N, A, i n]
VBT 5 B PETA AR 1 748 H 530 1 ) 25 1 7 (interleukin-17,
IL-17)88 00, B0 B G2 J U8 51 Kk il 9808 [ M. 1k
b, TNF{E 5@ I REGE N IFNF-«BIl %, {(E2EL-18+
IL-6+ TL-17%58 J8RE PR, T3k 2 8 ik R -1~ ST LA
SAEHFNF-«x B S, 452 b 4R 1A e FE R,
B 25 N E 738 A N, GO'E BT o, HMRIGTT
UCH s Z Wt S B i FEG O%, B2 RATEYN
JRLPRT o R MU T S ARSI TR X 3, 383 5 4
MR FIEtE . ARG S LR N KBRS TS
FINRERIEIER. AP RIEIIGO. KEGGE H4HTiE
HMRIGITUCR ZAN T 25415 5@ 2Rk
YT A TR A5 SR

4 B0

25 F TR, HMRW] Re el id it . S SR 2/ NBE
Z 4y, VEFRFIL-1B. IL-6. CCL2ZZ 44, T TNF
fF58E. NF«BfE 5. TLR{G SEEKEZMES
T, MBTA AN T T8 G 9% 55 T7 T R AERTUCHINRTT
YER. AR a5 R R HHMRIAITUCINZ 7y 248
Ko ZIEERAVE AL, 9% 5 m AR N FH AR Rl i
BT —ER BB NSE.

XERR

BB TS 7 9% (ulcerative colitis, UC)F&—Fi& R4 7
PESCREVEIA, T RAE, L, 2R EA A
YRR, KR HBTUCYI AT 51 KA R 5. s
HEEIRIT R R, R 2 I 25 7 RIEIR T UC LR
W TP AL “BOE-RFF-WE5E” (Huanglian-
Muxiang-Roudoukou, HMR)/E Ak % 4 & H R IRI T UCHT
FZRT7, WS HHTUCHLEAG Bl T- 250 R ANHE .

oot/ /A
REHMRIGTTUCHIE AL, D4l M2
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WS IR 1R 22,

e y=l

T JE R Rk 255 E 8 72 (gene expression omnibus, GEO)
HH 3 BRI 23 AT 45 6 I 248 24 3L J O3 1 B O VEIR
FEHMRIGY T UCHIVEAE 75 HL.

ey

K HIGEOH I PE R I U Cith v #udle, 12 FIRIE 5 4547
BTG H 0 22 S R IB FE R, SRATU CHR 90 BE A 2w
J; R 24 R G 25 35008 e 5 3 M1 6 (traditional
Chinese medicine systems pharmacology database and
analysis platform, TCMSP)4} 511k ZHMR #3514 il 3 M e
R R A B 22 S I R R 5 251 FH AR TR R 52
LRI, i Cytoscape A “ Hh 243 1t 70 -
HB A7 2% A1 ER 4 EAF (protein-protein interaction, PPT)
ZEIEHAT AN A, DA% 32 S I i RO
A5 [RIETFI FMetascapes$d 2 247 34T B R A 14 (gene
ontology, GO)INAE M M2 i # A 5 2L R 40 B R4 5
(kyoto encyclopedia of genes and genomes, KEGG)iffi #%;
JEffF AutoDock vinaf At 32 EEE M o FIAZ CoBE AT
BEAT 73 TR,

SERER

LR 13 BIUCZE R RILH K967, HMRIFEAL29
o, o LRI R163A4N. 2 1 B A3 - A T
PSS 240, FEOEVER I R R T
SEE. ANEEDR. p-FSEE. EEIVTEE; A TEAEMY
A A6, Z0FE S & E & 1 B(interleukin-1B,
IL-1B). FA/rZ6(interleukin-6, IL-6). CCHafLAFHiiA
2[chemokine (C-C motif) ligand 2, CCL2]. JHYEIRFER
“f~(tumor necrosis factor, TNF). &5 4% & [ BF9(matrix
metallopeptidase 9, MMP9)4%; GO'& S/ it 2 5 £
BE SRR A S5 AR A R, 5 B 0 T 55 4 e o, 4 i
N5 M0 T 20 R%; KEGGIBHE /AT EZW L TNF(E
FIAM . R FkB(nuclear factor kappa-B, NF-kB)if
% TollfFE3Z /A (toll-like receptor, TLR){5 T iB 2%, ia
I3 RHEREAIE S 44 TS 1 3 BE R S %O HE AT
R HA BRI 45 GiE TE.

LR

I AR E B TR S P, HMR AT 8 a i At
FeE . S SONBERAE 2 o), /R TIL-1B. IL-6.
CCL2%5ZHE 55, PHITTNF(E 518, . NF-«Bf5 5@
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E il e RE R 2 M5 3, RO SR UCHIE AL

EZ =

FTF LB, HMRIGITUCR BT 280 5. 2B,
WITR A R TR BN E R, TRENZ YR, 24
MHATHESC. ST AEWE B0, A RYISHER T
HMRIEITUCH HE s 2 M 4k &, 288 7 %
TEVRITHE R T RE S 5 L. (X THMREAGITUC
MBI R 1, 25 R BAARIE R P A NE NS
&, WMZPIRIFIE . BIE . MBS, SR
—FERIGIRYT &L BRI, BT DL EAR, iR — I e
FHOGH 24 #2520y, 1 — P B uE Al WTHMRIG T U CIY
YEFIAL.

ZEXE
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